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a) 経口ブドー糖負荷試験.oral glucose toler-
担 cetest (O-GTT) 
早朝空目支持にトレーラン G200mlを服用させ，服
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Table 1. C1inical and biochemical data in the patients with thyroid dysfunctions. 
HYPERTHYROIDISM 
Case Age Sex T3 (ngjdl) PBI(μgjdl) BMR(FZ〉131I-upta〈k2e4h(労rs〉 o-GTT*IV-GTT (K-value) 
l 31 M 528 12.2 十37.5 51.0 N 1.87 
2 43 F 185 9.6 十32.7 31.0 N 1.98 
3 50 F 610 12.9 +39.3 90.9 N 1.54 
4 51 F 383 10.2 十13.0 70.6 N 2.24 
5 58 F 150 14.4 十30.2 71.2 N 1.78 
6 24 M 380 40.4 十75.2 40.0 B 1.30 
7 38 M 518 12.4 十41.2 70.2 B 2.03 
8 44 F 800 13.4 十64.8 95.6 B 1.98 
9 47 M 648 13.4 +60.5 79.5 B 1.28 
10 47 F 218 11.4 十35.2 83.1 B 1.35 
11 48 F 386 17.8 十46.2 73.8 B 1.45 
12 49 F 635 24.0 +68.3 87.3 B 1.86 
13 50 F 395 19.6 +49.8 83.3 B 1.80 
14 52 F 560 13.3 +28.0 88.5 B 1.51 
15 53 F 493 13.9 十51.2 90.1 B 1.58 
16 54 F 650 16.5 +86.5 84.5 B 1.68 
17 48 F 600 17.8 +92.2 90.1 D 1.33 
18 49 F 380 10.2 +35.4 84.2 D 0.63 
19 51 F 268 7.0 十34.0 72.2 D 0.92 
20 53 M 462 9.4 +11.0 75.8 D 1.82 
HYPOTHYROIDISM 
1 44 F 95 3.4 -18.0 2.9 N 1.47 
2 55 F 28 3.6 -15.0 7.0 B 1.82 
*N normal pattern 
B border 1ine 
D diabetic pattern 
るように議媒 (0.996NaC198ml !ζ対し 1N-NaOH mljday)を14日間腹腔内注射を行った.対照ラット
2mlを混合したもの)に溶かし， 80μgjday (0.5mlj には 0.5ml/dayの0.996NaClを同様に 14日間注
day)を，また対照ラットには溶媒のみ0.5mljday 射した.実験終了後に，剖検lとて甲状隷のj盟大を確認
をそれぞれ14日開腹腔内注射を行った. した.
b) TSH投与ラット c) 甲状腺摘出ラット
TSH (チトロパー jレ， Armour社)を0.9% NaCl 18~24時間絶食とした後，ペントパjレピターノレ・ソ















i アノレギ、ニン負荷試験.arginine tolerance test 
(ATT) 
IV-GTTと関様の方法で， 1096 Lー アノレギニン溶
液(大塚製薬)を用い，尾静脈より 15mg/minの速
度で15分間注入し，股静IDRより，注入前，注入開始後
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in the patients with hyperthyroidism. 
Error bars represent S.Eぷ!I.
o control (n=5) 
• hyperthyroidism (n =20) 
* pく0.01， significantly different from 
contro1. 
比較してその抑制は不良であった.





















58才(平均46才)， 24~54 才(平均 46 才)， 48~53 
才(平均50才〉であった.ζの3群別に IRI，IRG















































BS， IRI and IRG responses to O-GTT 
in the patients with hyperthyroidism. 
Error bars represent S.E.M. 
o control (nロ 5)
• hyperthyroidism with normal 0-
GTT (n =5) 
図hyperthyroidismwith borderline 0-
GTT (n =11) 
J/. hyperthyroidism with diabetic 0-
GTT(n口 4)











M 1 N. 
BS， IRI and IRG responses to IV-GTT 
in the patients with hyperthyroidism. 
Error bars represent S.E.M. 
o control (n =5) 
⑧ hyperthyroidism (n =20) 
* pく0.01，significantly different from 
control. 

























K-values in IV -GTT in the patients 
wi th hyperthyroidism. 
The bars represen t means. 
C : control 
N : hyperthyroidism wi th normal 0-
GTT 
B : hyperthyroidism wi th boder line 
O-GTT 
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BS， IRI担 dIRG responses to IV -GTT 
in the patients with hyperthyroidism. 
Error bars represent S.E.M. 
o control (n =5) 




A hyperthyroidism with diabetic 
O-GTT (n=4) 










O-GTT における 30分， 60分， 120分， 180分お
よび IV-GTTにおける 1分， 2分， 5分， 10分， 15 
分， 20分， 30分，の各時点における前値よりの血糖
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Table 2. ヱムIRIj2;ムBSand-2;ムIRGj2'.ムBSin O-GTT and IV -GTT . 
O-GTT IV-GTT 
subjects 
ZムIRlj2'.ムBS -2'.ムIRGj2'.ムBS ZムIRlj2'.ムBS 信ZムIRGj2'.ムBS
control (n口 5) 2.04土0.45 1.00土0.41 0.38土0.06 0.17土0.06
hyperthyroidism (n =20) 0.63土0.30* 0.13土0.08 0.36土0.05 0.13土0.03
N (n =5) 0.98土0.80 0.39土0.23 0.49土0.19 0.16土0.05
8 (n =11) 0.60土0.16* 0.04土0.03* 0.35土0.03 0.13土0.03
D (n =ぉ4) 0.21土0.18* 0.05土0.04* 0.27土0.12* 0.07土0.0伊
(Mean 二と S.E.M.) 
N hyperthyroidism with normal O-GTT 
B hyperthyroidism with borderline O-GTT 
D hyperthyroidism with diabetic O-GTT 
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Fig. 6. BS， IRI and IRG responses to O-GTT and IV -GTT in 
two patients with hypothyroidism. 











b) TSH投与ラット (Fig.8) 
血糖曲線は対照群との毘に差がなく， K-値にも差
はみられなかった.IRI反応は， 5分， 10分， 20分で
有意の低値を示し， IRG反応には差がみられなかっ
た.




Table 3. Body weights and serum cholesterollevels in the rats with experimentally-induced 
thyroid dysfunctions. 
before treatment after 2 weeks 
experimental rats 
body weight (g) body weight serumchole(smtegr/odl l〉
thyroxine-treated (n =15) 268土 6 220土 8* 42土 3*
control (n =15) 263土 2 277ま 6 57土 2
TSH-treated (n =14) 263土 7 273土 7 57土 1
control (n =15) 257土 3 281土 8 58土 l
thyroidectomized (n出 13) 262土 4 270土 5* 66土 2*
sham -opera ted (n =14) 261土 4 294土 8 57土 1
一一
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Fig. 7. BS， IRI and IRG responses to IV -GTT 
in the ra ts trea ted with thyroxine. 
Error bars represent S.E.M. 
o control rats (n =5) 
• ra ts trea ted with thyroxine (n = 5) 
* pく0.05，立 pく0.01，significantly 
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Fig. 8. BS， IRI and IRG responses to IV -GTT 
in the ra ts trea ted with TSH. 
Error bars represent S.E.M. 
o control rats (n口 5)
• rats treated with TSH (n出 5)
中 pく0.05，雲 pく0.01，significantly 
different from control. 
荷後15分， 20分でも血掘は対照群より高値を示した
が，血糖曲線そのものには著明な違いはみられなかっ



























Fig. 9. BS， IRI and IRG responses to IV -GTT 
in the thyroidectomized ra ts. 
Error bars represent S.E.M. 
o control rats (n =5) 
• thyroidectomized rats (n口 5)
* pく0.05，:it pく0.01， significan tly 
different from control. 
ぼ同様であった.
c) 甲状腺摘出ラット (Fig.12)
血糖は， 10分， 15分， 20分で対照群よりも高舗を
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Fig. 10. BS， IRI and IRG responses to A TT 
in the rats treated with thyroxine. 
Error bars represent S.E.M. 
o control rats (n=5) 
• rats treated with thyroxine (n =5) 
* pく0.01，significantly different 
from control. 
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Fig. 11. BS， IRI and IRG responses to A TT 
in the rats treated with TSH 
Error bars represent S.E.M. 
o control rats (n口 5)

















Fig. 12. BS， IRI and IRG responses to A TT 
in the thyroidectomized rats. 
Error bars represent S.E.M. 
o control rats (n =4) 
. thyroidectomized rats (n =4) 
* pく0.05，雲 pく0.01，significantly 






PERFUSION τ1 ME 
Fig. 13. Insu1in secretions to g lucose and 
arginine from perfused pancreas of 
the rats treated with thyroxine. 
Error bars represent S.E.M. 
o pancreas of control rats (n =5) 
• pancreas of the rats treated with 
thyroxine (n = 5) 
に軽度の高反応がみられたが有意の差ではなかった.
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PεRFUSION TIM定
Fig. 14. Glucagon secretions to glucose and 
arginine from perfused pancreas of 
the rats treated with thyroxine. 
Error bars represent S.E.M. 
o pancreas of control rats (n =5) 
• pancreas of the rats treated with 
thyroxine (n = 5) 











Fig. 15. Insu1in secretions to glucose and 
arginine from perfused pancreas of 
the rats treated with TSH. 
Error bars represent S.E.M. 
o pancreas of control rats (n =5) 
• pancreas of the ra ts trea ted wi th 



















60 80 M! N. 
pεRFUSION TIME 
Fig.16. Glucagon secretions to glucose and 
arginine from perfused pancreas of 
the rats treated with TSH. 
Error bars represent S.E.M. 
o pancreas of control rats (n口 5)
母pancreasof the rats treated with 
TSH (n =5) 


































60 80 M!N. 
PERFυsrON TIME 
Fig. 17. Insu1in secretions to glucose and 
arginine from perfused pancreas of 
the thyroidectomized rats. 
Error bars represent S.E.M. 
o pancreas of control rats (n =5) 
e pancreas of the thyroidectomized 











Fig. 18. Glucagon secretions to glucose and 
arginine from perfused pancreas of 
the thyroidectomized rats. 
Error bars represent S.E.M. 
o pancreas of control rats (n =5) 
• pancreas of the thyroidectomized 
rats (n =4) 










Table 4. Total output of insulin and glucagon during 20 minutes from 
perfused pancreas of the rats with experimentally-induced thyroid dysfunctions. 
1nsulin output (ngj20min) Glucago(n go/u2t0pmuit n〉
experimental rats 
16.7mM glucose 
thyroxine幽treated(n =5) 218土 42
control (ロ=5) 241土 23
TSH“treated (n =5) 248土 19
control (n口 5) 240土 28
thyroidectomized (n =4) 327土 36






























15M4glue悦十 5.5mM glucose + 
6.4mM arginine 6.4mM arginine 
222土 30 11土 1
189土 19 12土 2
219土 70 11土 1
198土 16 12土 3
288土 64 12土 3
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ABSTRACT 
Clinical and experimental studies on the effect 
of thyroid hormone on endocrine pancreas 
Tadasu IKEDA 
Detarfmenf of Infernal Medicine， Tottori 
Universify Schoolof Medicine， Yonago， ]atan 
In order to estimate the effect of thyroid 
hormone on endocrine pancreatic functions， the 
levels of serum insulin and plasma glucagon in 
oral glucose tolerance test (O-GTT) and intra-
venous glucose tolerance test (IV -GTT) were 
measured in twen ty pa tien ts wi th hyperthyroid-
ism and two patients with hypothyroidism， 
and the dynamics of insulin and glucagon in 
IV -GTT， arginine tolerance test (A TT) and 
perfusion study of isolated pancreas in the rats 
with experimentally induced various thyroid 
dysfunctions were investigated. 
The following results were obtained in the 
clinical studies : 
1. Insulin secretion and glucagon suppression 
in response to glucose were impaired in 
the patients with hyperthyroidism. 
2. Excessive extra-pancreatic glucagon 
response to O-GTT was observed in the 
patients with hypothyroidism. 
3. O-GTT and IV -GTT had the same sig岨
nificance to examine glucose tolerance in 
hyperthyroidism. 
And in the experimental studies : 
1. Insulin and glucagon releases from iso-
lated， perfused pancreas of the rats with 
thyroid dysfunctions were not changed. 
2. In the thyroxine-treated rat， decrease in 
glucose-induced insulinsecretion， ele-
vation of fasting blood sugar levels and 
increase in arginine-induced insulin release 
were observed， but glucagon secretion 
was not changed. 
3. In the thyroidectomized rat， increase in 
glucose-induced insulin release， increase 
in arginine幽inducedglucagon secretion and 
decrease in arginine-induced insulin re-
lease were observed， but glucose intolera-
nce was not occured. 
These results suggest that thyroid hormone 
has no direct effect on pancreatic A and B cells， 
but has a diabetogenic effect through the 
suppression of glucose-induced insulin release， 
and that glucagon has no influence on glucose 
tolerance in thyroid dysfunctions. 
受付 (1979-11-8)
